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CH2=C-0-C-X 



wherein 

a is 1. 2, 3 or 4; 

X is -0-. -S- or -NR3-; 

is H or a monovalent atkyi radical; and 

R is seiected from an organosllicon radical, a 
heterocyclic-containing radical, an adamantyl -contain- 
ing radical, an alkylene radical, a f iuoroalkylene radical 
and a hydroxyalkyi radical. 
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Description 

This invention relates to novel compounds which are useful in the manufacture of copolymers froni which biomed- 
ical materials, and especially contact lenses, can be fabricated. The application has been divided out of our European 
Patent Aoplication No. 90304659.7 (Publication Na EP-A-0396364). ^ ^ , ^ w 

Theorem application describes and claims novel copolymers, and contact lenses fabricated therefrom, fomied by 
polymerizing a prepdymer mixture comprising: 

(a) a compound of the general formula (I): 



TO 



15 



H 



CH2=C-0-C-X 



(I) 



wfherein 

a is 1.2, 3 or 4; 
X is -O, -S- or -NR^-; 

r3 is H or a monovalent alkyi radical; and . . ^ ■ . « 

R is selected from an organosilicon radical, a cycloalkyl-containing radical, a cycloaryl-corrtaining radi«^ 
heterocyclic-containing radical, an alkytene radical, an oxyalkylene radical, a f luoroalkylene radical, a haloalkyi rad- 
ical and a hydroxyalkyl radical; and 
(b) a aosslinking agent. 

The present invention is concemed with certain compounds, within the scope of formula (I) above, which are novel 
30 per se. 

The compounds of the present invention have the general formula (II): 
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H 



CH2=C-0-C-X 



(II) 



40 

wherein 

aisl.2.3or4; 

X is -0-, -S- or -NR^s 

R^ is H or a monovalent alkyi radical; and . 
45 R is selected from an organosilicon radical, a heterocyclic-containing radical, an adamantyl-containing radical, 

an alkylene radical, a fluoroalkylene radical and a hydroxyalkyl radical. 

The compounds of the present invention are useful in the manufacture of the copolymers to which the parent appli- 
cation relates and can serve either as the monomers of component (a) of the prepdymer mixture or. in some cases, as 
the crosslinking agent component (b) of the prepolymer mixture. 
50 The monomers of this invention generally fall into the following classHications. viz: 

(a) hydrophllic monomers, wherein the R moiety is hydrophHic so that the monomer as a whole is relatively 
hydrophilic, and 

(b) non- or slightly hydrophilic monomers wherein the R moiety is non-hydrophilic. 

The properties of the resulting copolymers, and therefore of contact lenses made from the Wlymers vary 
depending on the nature of the R moiety, as is more fully explained in the parent specification. Some examples of the 
three types of R moiety mentioned above will now be described. 
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HYDROPHILIC MONOMERS 

The hydrophilic monomers of this invention represented by the general formula: 



CH2=CH-0-C-X-R*' 



10 



where X Is as previously defined and R*' denotes a hydrophilic nroiety within the definition of R given hereinbefore. 
Examples of hydrophilic monomers of this invention include 2-hydroxyethyl vinyl carbonate, 2-hydroxyethyl vinyl car- 
bamate. 3-(2i3yrrolidinon-1-yl)propyl vinyl carbonate. 2-(2-pyrrolidinon-1 -yl)ethyl vinyl carbonate. N-(vinyla)cycarbony- 
loxy)pyrrolidin-2.5-dione, N-[vinyloxycarbonyloxyethyl]Ryrrolidin-2.5-dlone. N.N-dimethyl vinyl carbamate and N,N- 
15 diethyl vinyl cart)amate. 

M QN-HYDRQPHILIC MONOMERS 

The non- or slightly hydrophilic monomers of tNs invention may be represented by the following general fbrnxila: 

20 



25 



CH2=CH-0-C-X 



where X and a are as previously defined and R*^^ denotes a non-hydrophilic moiety within the definition of R given here- 
to inbefore. 

In certain entxxliments of the invention. R'^" may be described by the following formulae: 



35 



-(CH2)n[Si(CH2)„CH3]3: 
KCH2)n Si(OSi[(CH2)„,CH3]3)3: 



40 



45 



SO 



-(CH,)„ 



I 

Si-0 
I 

I 

-(CH,)„-hSi-0 



R^S- and 



R^ 
I 

-Si. 



where R^ denotes a monovalent organic radical such as an alkyi radical with 1 to 6 carbon atoms, or a f luoroall^l radical 
55 with 1 to 6 carbon atoms; 
Rci denotes 
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0 
II 

(CHj)p-O-C-CH-CHj 



10 



IS 



p is 1 to 6; and 

where n is 1 ' ? 3 w 4, m is 0. 1 . 2. 3. 4 or 5. or r''" denotes a partially or fully f luorinated alkyi, alkylaryl or aryl radical. 

The non-hydrophilic monomers specifically Include t-butyWimethylsiloxyethyl vinyl carbonate; 3-(tris(trimethylsi- 
loxy)silyllpropyl vinyl carbonate; i,3-bis[4-(vinyloxycarbonyloxy)but-1-ylltetramethyldisilai(ane; 3-(triniethylsi^j^)prop)rt 
vinyl carbonate- t-butyldimethylslloxyethyl vinyl carbonate; trimethylsilylmethyl vinyl carbonate: trimethylsilylelhyl vinyl 
carbonate- 2 2 2-trif luoroethyl vinyl caibonate; t-butyl vinyl carbonate; 3-Itris(trimethylsiloxy)silyn propyl vinyl carbonate; 
3-(vinylox)«art5onylthio)propyl-ltris(trimethylsilQxy)silane]; 3-[tris-{trimethylsiloxy)silyl]propyl vinyl carbamate; and 



so 



CH, 



CH,-CH-0-C-0- (CHa)«-Si-0 



CHj 



CHj 
I 

CH3 



CHj 

-Si- (CH2)4-0-C-0CH=CH2 

i II 
CHj O 



where X = 25 on the average (so-called "VgDas" monomers). 

The preferred non-hydrophilic monomers lor use in preparing the copdymeis of the parent application are the tong 
chain siloxane monomers such as the soKalled-VaDas" monomers relened to above. 

As is taught in the parent application, some of the compounds of this invention are also useful as the crosslinRing 
agents in the prepolymer mixtures from which the biomedically useful copolymers are fonned. 
The invention is illustrated by the Examples which follcw. 

PART I . .c^YMTHFRIR OF H YnROXALKYL tl/IONOMERS 

1 n Vinvl Carbonate CeHaO^ ...... * 1- 

To a 1000 mL 3-necl< round bottom flask fitted vwth a magnetic stirrer, condenser. Nj blanket, thermometer, ana a 
dropping funnel 5.0 g (81 .66 mmol) of ethylene glycol 7.12 g (90.0 mmol) of pyridine and 500 mL of chloroform were 
added To this reaction mixture 8.77 g (81.66 mmol) of vinyl chlorotormate was added over 20 minutes. The reac- 
tion mixture was stirred for 1 6 hours. The volume of the mixture was reduced to 75 mL on a rotary evaporator and 
the residue washed vwth 1 00 mL of 2N HCl. The aqueous phase was set aside. The organic phase was *ied over 
magnesium sulfate. The solvent vras removed on a rotary evaporator and the resulting oil was purified by chroma- 
tography (silica gel. gradient starting with 60% cyctohexane 40% chloroform) to give an oil. The 2N HO wash was 
saturated with sodium chloride and extracted three times with 50 mL chloroform. The combined chloroform extracts 
were dried with magnesium sulfate and flash evaporated to an oil. The oils combined to give 2.3 g (17.4 mmd. 
21 3%) of a light yellow oil. FTIR (neat, capillary) 3500.56. 33477.38. 3379.94. 2960.20. 1805.29, 1753.69. 
1650 79 1558 65 1540.44. 1506.71. 1481.33. 1455.89. 1388.72. 1373.25. 1299.19. 1244.25. 1154.19. 1067.30. 
1015 59 995 52 969.77. 944.14. 913.44. 875.08. 859.65. 779.15. 717.53. 684.06. 666.45. 649.43. NMR (CDCL3) 
86.83-7.'l77 (1H.m). 4.56-5.0 (2H.m). 3.70-3.93 (2H,m). 3.07-3.43 (IH.s). The instrumental analyses were consist. 
50 ent with a compound represented by the following formula: 
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CH,=CH-0-C-0-CH2CH20H 

II 
0 
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1 . 1 2-Hvdroxvethvl Vinvl Carbamate C5H9NO3 

To a 500 mL 3-neck round bottom flask fitted with a magnetic stirer. condenser, N2 blanket, thermometer, and 
dropping funnel 20.0 g (327.4 mmol) of ethanolamine and 200 mL of chloroform were added. 17.44 g (1 63.7 mmol) 
of vinyl chloroformate was added to the mixture over 20 minutes raising the temperature to 53**C. The reaction mix- 
ture was cooled to room temperature and stirred for 16 hours. The resolution precipitate was removed by filtration. 
The filtrate was evaporated to remove solvent and the residual oil was distilled (125**C ± S'^C, .89 Torr) to give 21 ,2 
g (161.7 mmol. 98.8%) of a light yellow oil. FTIR (neat, capillary) 3314.69. 2940.08, 2885.15, 1705.86. 1648.26, 
1522.62. 1458.28. 1432.05. 1403.96. 1363.49. 1339.67. 1294.21, 1244.90. 1160.44. 1116.66, 1059.67, 1010.44. 
947.03. 921.01. 861.00, 768.57. 731.09. NMR (CDCI^) 5 6.90-7.23 (IH.m). 5.76-6.3 (IH.S). 4.26-4.83 (2H,m). 
3.50-3.93 (3H.m). 3.07-3.47 (2H.m). The spectral analyses were consistent with the following chemical structure: 



CHj^CH-O-C-N-CHjCHjOH 

II I 

O H 



PART II - SYNTHESIS OF PYRROLIDINONE MOIETY CONTAINING MONOMERS 
O n N-(Vinyloxvcarbo nvloxv>-Dvrrolidin.2.5-dione 

To a 500 mL 3-neck round bottom flask fitted with a mechanical stirrer, condenser, nitrogen blanket, dropping fun- 
nel, ice-saltwater bath, and thermometer were added 10.0 (87.0 mmol) of N-hydroxy sucdnimide. 6.9 g (87.0 
mmol) of pyridine, and 100 mL tetrahydrofuran was added. To the reaction mixture 9.25 g (87.0 mmol) of vinyl chlo- 
roformate was added so that the temperature remained below 10°C. After stirring at room temperature for 18 hours 
the reaction mixture was washed with 100 mL HCI. and 100 mL 2N NaOH. The organic phase was dried over mag- 
nesium sulfate. The solvent was removed on a rotary evaporator and the resulting liquid chromatographed (silica 
gel. chtoroform) to yield 10.0 g (54.0 mmol. 62.1% yield) of an oil. FTIR (neat capillary) 3516.50, 3132.04. 3099.40. 
3003.94. 2960.21. 18330.80. 1823.25. 1792.36. 1734.05. 1671.98. 1653.62. 1646.30. 1429.97. 1380.77. 1368.60. 
1306.35. 1260.89. 1241.83. 1201.12. 1162.09. 1154.49, 1134.29. 1087.59. 1049.93. 1005.21. 990.18, 948.77. 
941.86. 908.06. 897.29. 892.42. 812.37, 769.04. 756.85. 724.90. 707.81. NMR (OOO^ 6.73-7.09 (1H,q). 4.61- 
5.24 (2H,m). 2.78 (4H.S). 



0 



AO 




2 



2.1 N-fVinvloxvcarbonvloxyethvl)pvrrolidone-2.5-dione 

To a 500 mL 3-neck round bottom flask fitted with a mechanical stirrer, condenser, nitrogen blanket, dropping fun- 
nel, ice-saltwater bath, and thermometer were added 5.0 (35.0 mmol) of N-(2-hydroxyethyl) succinimide. 2.8 g 
(35.0 mmol) of pyridine, and 100 mL chloroform. To the reaction mixture was added 3.7 g <35.0 mmol) of vinyl chlo- 
roformate so that the temperature remained below 10'C. After stining at room temperature for 18 hours the reac- 
tion mixture was washed with 100 mL 2N HCI and 100 mL 2N NaOH. The organic phase was dried over 
magnesium sulfate. The solvent was removed on a rotary evaporator and the resulting red liquid chromatographed 
(silica gel. chloroform). The recovered oil totalled 3.0 g (14.1 mmol. 40.2% yield). FTIR (neat, capillary) 1755.10. 
1694.90. 1648.77. 1427.00. 1396.38, 1366.15, 1329.97, 1298.34. 1239.58, 1185.85. 1152.26. 1111.20. 1085.92. 
1024.25. 1005.00, 946.53. 894.87. 882.46. 848.52, 818.51. 778.99. 700.00. 661.32. NMR (CDCI3) 6.50-6.83 
(1H,q), 4,13-4.66 (2H.m). 3.93-4.13 (2H.m). 3.33-3.66 (2H.m). 2.41 (4H,S). 
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-CH. 



i 



OCH=CH, 



10 



2.2 3-f2-Pvrrolidinon-1-vl)proDvl Vinvl Cartxpnate C10H5NO4 

To a 250 mL 1-neck round bottom flask fitted with a magnetic stirrer, dropping funnel, and ice tjath, 12.5 g (87.3 
mmol) of N-(3-hydroxypropyl)-2-pyrrolidinone, 7.6 g (96.0 mmd) of pyridine and 100 mL of chloroform were added. 
To the ice cold reaction mixture 9.3 g (87.3 mmd) of vinyl chlorofbrmate was added over 5 minutes. After 5 minutes 
a precipitate formed. The reaction mixture was adsorbed on silica gel then purified by chromatography (silica gel, 
methylene chloride) to give 17.3 g (81.1 mmol, 93.0%) of a straw coloured oil. FTIR (neat, capillary) 2963.22, 
1754.09. 1676.89, 1646,83. 1566.02. 1494.64, 1463.44, 1425.05. 1396.11, 1357.91, 1336.92. 1296.25. 1239.43. 
1152.41! 1085.28. 1024.06. 998.00. 946.11, 882.00. 761.74, 737.53. 697.39. 651.25. NMR (CDCI3) 6.82-7,17 
(IH.m), 4.40-4,96 (2H,m). 4.06-4.28 (2H.m), 3.24-3.47 (4H.m). 1 .68-2.56 (6H.m). The spectral analyses were con- 
sistent with the following chemical structure: 



30 



45 



SO 



0 
R 

-C-O-CH^CH^ 



35 2.3 2-f2-Pyn-olidinQn-1-yl)ethvl Vinvl Cartx)nate C9H13NO3 

To a 250 mL 1 -neck round bottom flask fitted with a magnetic stirrer, dropping funnel, and ice bath, were added 1 0.0 
g (77.4 mmol) of N-2-(hydroxyethyl) pyrrolidinone. 6.7 g (84.7 mmol) of pyridine and 100 mL of chloroform. To the 
ice cold solution 8.3 g (78.0 mmol) of vinyl chloroformate was added. The mixture was stirred for 30 minutes, form- 
ing a precipitate. The reaction mixture was chromatographed (silica gel. methylene chloride) 90% toluene 10%) to 

40 give 8.3 g (41.7 mmol, 53.9% of a light yellow oil. FTIR (neat, capillary) 2962.91, 1754.66, 1679.48. 1646.22. 

1494.64. 1462.88. 1438.22. 1424.48. 1393.77. 1368.15. 1327.55, 1286.44. 1237.47, 1152.71. 1113.47. 1085.63. 
1046.25. 1018.86, 979.70. 946.17. 894.98. 877.43, 853.32, 779.37, 735.01 . 697.06. 650.86. Nf^R (CDCI3) 6 6.84- 
7.17 (IH.m). 4.45-5.01 (2H,m). 4.18-4.35 (2H.m). 3.32-3.62 (4H.m). 1.70-2.50 (4H.m). Spectral analyses were 
consistent with the proposed chemical structure. 
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PART HI - SILICON CONTAINING MONOMERS 

3.0 Trimefthvlsilvlm ethvl Vinvl Carbonate CyHuOsSi 

To a 250 mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nrtrogen blanket dropping funnel. 
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and thermometer was added 3.8 g (48.0 mmol) of pyridine then 50 mL of chloroform. The mixture was cooled to 
12"C ± 3'C with an ice-water bath. Next 5.0 g (48.0 mmol) of trimethylsilyl methanol then 5.1 g (48.0 mmol) of vinyl 
chloroformate were slowly added so that the temperature was maintained. The cooling bath was removed and the 
reaction mixture was stirred for one hour. The organlcs were washed four times with 100 mL 2N HCl, twice with dis- 
5 tilled water and then dried over magnesium sulfate. The solvent was removed under reduced pressure to give an 
oil. The oil was passed through silica gel to give 4.8 g (27.56 mmol, 57.1%) of colourless oil. FTIR (neat, capillary) 
2958.37. 1754.67, 1648.09, 1420.24, 1383.80, 1302.02. 1226.95, 1155,20, 1085.49. 944.10. 913.47. 840.69. 
779.53. 735.76. 669.81. 668.88. NMR (CDCI3) 6 6.73-7.07 (IH.m). 4.25-4.85 (2H.m). 3.73 (2H,S). 0.00 (9H.S). 

10 

O 
II 

(CH3) jSiCHjOCOCH^CHj 

15 



3.1 Trimethvlsilvlethvl Vtnvl Carbonate C«HiRa»Si 

20 To a 250 mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket dropping funnel, 
and thermometer was added 6.69 g (85.0 mmol) of pyridine then 100 mL of chlorofomi. The reaction was cooled 
to 12°C ± S'^C with an ice-water bath. Next 10.0 g (85.0 mmol) of trimethylsilyl ethanol and 9.01 g (85.0 mmol) of 
vinyl chloroformate were added so that the temperature was maintained. The cooling bath was removed and the 
reaction mixture was stirred for one hour. The organic phase was washed four times with 1 00 mL 2N HCl. twice with 

25 distilled water then dried over magnesium sulfate. The solvent was removed under reduced pressure to give an oil. 
The oil was passed through silica gel to give 6.0 g (31 .9 mmol, 37.5%) of colourless oil. 

FTIR (neat, capillary) 2955.56. 1754.65. 1648.64. 1456.39. 1414.83. 1388.75. 1298.51. 1239.97. 1178.60. 
1154.64. 1082.23. 1061.84, 1043.84. 1026.67, 943.56. 918.45. 856.41. 832.97. 784.30. 767.03. 694.35. 663.60. 
NMR (Cbcis) 6.80-7.13 (IH.m). 4.42-4.91 (2H,m). 4.03-4.40 (2H.m). 0.87-1.15 (2H.m). 0.00 (9H,S). 

30 

O 
II 

(CR^) jSicaijOCOCH-CHj 

35 



3.2 3-fTrimethvlsilvnDroDvl Vinvl Carbonate CgHigOaSi 

40 To a 500 mL S-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, thermometer, and 
dropping funnel was added 25.0 g (1 89 mmol) of trimethylsilyl -3-propanol. 16.45 g (208 mmol) of pyridine and 175 
mL of toluene. In one portion, 22.1 g (208 mmol) of vinylchloroformate was added to the reaction mixture. An exo- 
therm to 73*0 was noted. The mixture was stinred for 3 hours at room temperature then at 50'C for 2 hours then at 
room temperature for 1 8 hours. The organic phase was washed with 250 mL 2N HCl then with 250 mL 2N NaOHg 

45 and the organic phase dried with magnesium sulfate. The solvent was removed on a rotary evaporator and the 
resulting oil distilled to give a colourless oil (bp 1 15°C. 35 Torr). 14.7 g (7.27 mmol, 38.5%). FTIR (neat, capillary) 
2955.00. 2898.21, 1758.60. 1649.23, 1468.16. 1453.00. 1439.73, 1414.72. 1391.72. 1350.50, 1298.51, 1239.70. 
1190.91! 1157.19. 1090.25, 1057.10. 1031.32. 995.02. 944.19. 902.70. 856.58. 833.86, 782.42. 753.39, 691.98. 
NMR (CDQa) 5 6.86-7.18 (IH.m). 4.36-4.88 (2H.m). 3.96-4.18 (2H,m). 1.40-1.91 (2H,m). 0.36-0.65 (2H.m). 0.00 

50 (9H.S). 



CH2=CH-O-C-0-CH2CH2CH2Si (013)3 
II 

55 O 
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a a t-BLit yldimethvlsiioxvethvl Vinvl Carbonate CnHooOASi 

To a 500 mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, thernfK)meter. 
dropping funnel, and Ice-water bath was added 19.8 g (1 1 2.3 mmol) of tert-butylcfimethylsibxy ethyleneglycol. 9.8 
g (1 12.3 mmol) of pyridine and 300 mL of ether. Afler cooling to 10'C ± 5»C. 1 1.9 g (112.3 mnnol) of vinyl chloiotor- 
mate was added dropwise so that the temperature was maintained. A precipitate was formed and the reaction was 
stin-ed to room temperature over 16 hours. The organic phase was washed twice with 100 mL 2NHCI. twice wHh 
100 mL 2N NaOH then dried over magnesium sulfate. The solvent was flashed off on a rotary evaporator and the 
resulting oil was passed through a short chromatography column (silica gel, chloroform) to give 26.9 g (109.2 mmol, 
97.2%) Of Clear liquid. FTIR (neal. capillary) 2955.19. 2929.89, 2857.80. 1759.76. 1651.09. 1743.16. 1463.41. 
1386.69, 1373.24. 1362.91. 1339.85. 1298.68. 1239.45. 1159.95. 1136.18. 1110.98. 1084.87, 1026.06. 1005.69. 
944.16. 902.24. 869.65. 828.32, 812.16. 774.36. 714.82, 682.03, 661.17. NMR (CDCI3) 6 6.78-7.12 91H.m), 4.35- 
4.93 (2'H.m), 4.03-4.26 (2H.m). 3.60-3.83 (2H,m) 0.82 (9H.S), 0.00 (6H.S). 

CH, CH3 
I 1 

CHa^CH-O-C-O-CHaCHa-O-Si - C-CH3 

II I I 

O CH3 CH3 



25 3.4 3-prisftrimethvlsitoxv^silvll proovl Vinvl Carbonate Ci5H3606Si4 

To a 100 mL 3-neck round bottom flask fitted with a magnetic stirrer, dropping funnel, thermometer, and condenser, 
was added 9.5 g (38.0 mmol) of 3-{trimethoxysilyl) propyl vinylcarbonate and 16.6 g (125.3 mmol) of trimethylsily- 
lacetate. To this reaction mixture was added 3.45 ml of a catalyst prepared by mixing 23.8 g (242.7 mmol) of sulfuric 
acid. 1 1.6 g (251.8 mmol) of absolute ethanol and 16.5 g (916,0 mmol) of water. The addition took twenty minutes 

30 and an 8^0 exotherm was noted. The reaction was allowed to stir at room temperature for 16 hours and was then 
diluted with 200 mL of chloroform, washed twtoe with 100 mL 2N NaOH. and dried over magnesium sulfate. The 
solvent was removed on a rotary evaporator to give 15.3 g of aude oil. Following chromatography (silica gel, 80% 
Heptane. 20% methylene chloride) the oil was distilled (bp 1 25«^C. 0.8 Torr). 3.5 g (8.24 mmol. 21 .7%). FTIR (neat, 
capillary) 2958.06. 2898.76, 1762,06, 1650.84. 1543.76. 1393.82. 1319.20. 1298.62. 1245.44, 1199.11. 1160.19. 

35 1041.77. 975.14. 946,32. 833.42. 782.42. 753.08, 714.62. 686.73. 658.57. NMR (CDQa) 6.71-7.10 (IH.m). 4.28- 
4.83 (2H.m). 3.85-4.08 (2H.m). 1.36-1.85 (2H.m). 0.23-0.50 (2H,m), 0.00 (27H,S). 



O 
II 

CHjmCH-O-C-O-CHjCHjCHaSi [OSi (CH3) 3] 3 



3.5 a-[Trisftrimethvlslloxv)sllvnDroPvl Vinvl Cart>amate Ci5Hi7N05Si4 

To a 100 mL 3-neck round bottom flask fitted with a magnetic stirrer, and dropping funnel was added 5.0 g (14.1 
mmol) of 3-amino propyl(trlmethylsiloxy)silane. 1.23 g (15.6 mmol) of pyridine and 50 mL of chloroform. Five min- 
utes after adding 1 .5 g (1 4 1 mmol) of vinyl chloroformate, an exotherm resulted. The reaction mixture was checked 
by gas chromatography atter 10 minutes and the starting amine was consumed. The organic phase vvas washed 
once with 100 mL 2N HOI then dried with magnesium sulfate. The solvent was removed on a rotary evaporator to 
afford 5.8 g of crude brown oil. Following chromatography (silica gel. 50% heptane 40% methylenechlorWe). 5.0 g 
(11 8 mmol. 83.3%) of colourless oil (bp 130''C. .8 Torr) was obtained. FTIR (neat, capillary) 2957.80. 1751.43, 
171838 164864. 1529.69. 1445.45. 1407.29. 1293.71. 1249.76. 1195.93. 1165,08. 1041.17. 972.34. 951.33. 
833.18. 752.97. 715.26. 686.34. 656.45. NMR (CDCI3) 6.91-7.26 (1H.m). 4.16-4.66 (3H.m). 2.80-3.20 (2H.m). 
1.20-1.71 (2H.m). 0.20-0.48 (2H.m), 0.00 (27H.S). 



Rwsnnnin- <PP 0757033A2 I > 
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H 

CH2=CH-0-C-N-CH2CH2CH2Si tOSi (CH3) 3I 3 
0 



10 



a.fi a-(VinviQxvcarbonvlthio)Dropvl-ftris( trimethylsitoxv^silane1 

To a 500 mL 1-neck round bottom flask fitted with a magnetic stirrer and a condenser, was added 33.0 g <123.9 
mmol) of 3-{trimethoxysilyl) propyl thio vinyl carbonate and 81 .9 g (619.2 mmol) of trimethyl sllyacetate. With rapid 
stining. 1 1 .3 mL of an acid catalyst prepared by mixing 23.8 g (242.7 mmol) of sulfuric acid. 11 .6 g (251 .8 mmol) 
of absolute ethanol and 16.5 g (916.0 mmol) of water unsaturated. A vigorous exotherm was noted. After 30 min- 
utes the reaction mixture was dissolved in 300 mL chloroform and washed twice with 1 00 mL of 2N NaOH and dried 
over magnesium sulfate. The solvent was removed on a rotary evaporator and the resulting oil was chromato- 
graphed (silica gel, chloroform). The product was distilled (160'C, .8 Torr) to afford 25.5 g (57.86 mmol, 46.7%) of 
a colourless oil. FT! R (neat, capillary) 2957.71. 1720.75. 1645.91. 1250.16. 1136.24. 1113.53. 1098.48. 1038.97. 
944.04. 912.93. 833.12. 751.61, 717.00. 686.49, 658.44. NMR (CDQa 6 6.95-7.32 (IH.m). 4.32«4.85 (2H.m). 2.63- 
2.88 (2H.m). 1.62-1.88 (2H,m), 0.28-0.62 (2H,m), 0.00 (27,S). 



CH2=CH-0-C-S-CH2CH2CH2Si [OSi (CH^) 3] 3 

II 

O 



^ 7 1 a-Bis[4-(vinvlQxvcait3onvloxvlbut-1-v l]-tetram6thvl disitoxane 

To a 500mL 3-neck round bottom flask fitted with a magnetic stinger, condenser. Ng blanket, dropping funnel, and 
thermometer, was added lO.Og (35.9mmol) of 1.3-bis (4-hydroxylbutyl) tetramethylsiloxane. 6.24g (78.9mmol) of 
pyridine and lOOmL of chloroform. Next, 7.64g (71 .Smmol) of vinyl chlorofformate was added to the mixture drop- 
wise producing an exotherm to 54*C. The reaction mixture was cooled to room temperature and stin-ed for 19 
hours. The organic phase was washed twice with 1 0OmL 2N HCI. twice with 1 0OmL 2N NaOH. then dried over mag- 
nesium sulfate. The solvent was removed on a rotary evaporator and the resulting oil was chromatographed (silica 
gel. chloroform) to give I3.22g (3l.6mmol, 88.1%) of a light yellow oil, FTIR (neat, capillary) 2955.52. 1756.77, 
1650.72. 1456.32, 1394.01. 1296.50. 1237.62. 1185.46. 1157.25. 1043.91. 990.80. 944.43. 868.86. 836.27. 
781.65. 701.78. NMR (CDCI3) 6 6.80-7.13 (2H.m). 4.37-4.92 (4H.m). 4.00-4.20 (4H.m). 1.55-1.88 (8H,m). 0.33- 
0.60 (4H.m). 0.00(12H.S). 



f3 CH3 

CH2=CH-0-C-O-CH2CH2CH2CH2-Si-0-Si-CH2CH2CH2CH2"0-C-0-CH=rCH2 
l| II " 

O CH3 CH3 o 



so 



To a lOOmL 1-neck round bottom microware flask fitted with a magnetic stirrer, and a drying tube was added 5.0g 
(11.95mmol) of 1 ,3-bls(4-vinyl butyl carbonate) telramethyldisiloxane, 22.15g (74.7mmol) of octamethylcyclotet- 
rasiloxane was added. Then 0.679g (0.452mmol) of trif luoromethanesulfonic acid was added to the reaction mix- 
ture. The reddish reaction mixture was stirred for 24 hours, then .38g (4.52mmol) of sodium bicarbonate was added 
which resulted in foaming. After 24 hours a small amount of black solids formed. The reaction mixture was filtered 
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through 20 Og of activated F20 alumina to give a light yellow oU. The oil was heated at 80'C at .25 Torr for 3 1/2 
hours to remove volatiles. giving 13.4g (5.90mmol. 49.4%) of a light yellow oil. FTIR (neat, capillary) 2960 92. 
1763 97 1255 70 1219.52. 1 160.33. 1008.42. 946.68. 864.60. 782.03. 700.22, 686.57. 66156. NMR (CDCI3) 6 
6 83-7 16 (2H.m). 4.36-4.93 (4H.m). 4.00-4.20 (4H.m). 1.16-1.91 (8H,m). .32-.62 (4H.m). 0.000 (168.S). 



CH2=CH-0-C-0-CH2CH2CH2CH2-Si-0 -■ Si-0 

CHx CH3 



CH3 



CH3 

-S i -CH2CH2CH2CH2-0-C-OCH=CH2 

U 

CH3 0 



25 



a Q ■MPthYl-N-fTrisffrimethv lsiloxv^silvlDroDvn vinyl cart)amate ^ . *. , 

To a 300mL 3-neck round bottom flaskfrtted with a mechanical stirrer, condenser, nitrogen blanket dropping funnel 
was added 514.2g (3.l86mmols) of hexamethyldisilazane. To the reaction flask was added 675mL of methanol 
wer 30 minutes, when the addition was finished 75,0g (318.6mmol) of N-methyl-3-aminoprop/ltris(trimethoxy) 
sitane was added. To the reaction was added 57,3g {3.186mmols) of distilled water. The reaction was stirred for 21 
days and monitored by GC. During the 21 days 60.0g (3.33mmols) of water, 340mL m^anol. and 228.0g 
(1 41mmols) of hexamethyldisilazane were added. The reaction mixture was reduced to 125.76g of crude oil by 
rotary evaporation. The crude material was distilled to give 62.6g (169.2mmol. 53.1%) of liquid N-methyl-3-amino- 
propyltris(trimethylsiloxy)silane bp. 64' 0.125mm Hg. FTIR (neat, capillary) 2957.80. 2899.02. 2790.57. 2381.73. 
1471 38 144326 1412.16. 1343.04. 1249.97. 1218.84. 1187.71. 1083.76, 833.11. 751.60. 715.03. 686.34. 
658 34 NMR (CDCI3) 2.20-2.52 (2H.t). 2.24 (3H.S). 1.13-1 .66 (2H.m). 0.99 (IH.s). 0.21-0.66 (2H.m). 0.00 (27H.S). 



CH3 

H-N-CH2CH2CH2Si (OSiMea ) 3 



To a 500mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blar*et, dropping funnel, 
thermometer, ice-water bath was added 10.0g (27.2mmol) of N-methyl-3aminopropyltris (trimethyisiloxy) silane. 
2 37g (30.0mmol) pyridine, and 200mL ether. Next was added 3.19g {30.0mmol) vinyl chloroformate so that the 
temperature remained below 1 After stimng for 18 hours the reaction mixture was washed with lOOmL. 2N HCI 
and lOOmL 2N NaOH. and the organic phase was dried over magnesium sulfate. The solvent was removed on a 
rotary evaporator and the resulting oil was chromatographed (silica gel. methylene chloride). The product was 
recovered as an oil and was distilled (94-98'C. .1mm Hg) to yield 8.0g (18.3mmol. 67.2% yield). FT\H (neat, capil- 
lary) 2957 78 2900.92. 1646.60. 1461.07. 1453.17. 1424.97. 1404.46. 1376.48. 1345.30. 1308.70. 1290.62. 
1250.02. 1180.15. 1151.93. 1097.66. 1039.05. 952.11. 928.39. 833.42. 787.00. 753.10. 715.30. NMR (2H.t). 2.78 
(3H,s). 1.20-1.70 (2H,m). 0.14-0.41 (2H,m). 0.00 (27H,s). 



CH2=CHOCN-(CH2)3Si- [081(^3)3] 



CM, 



ft in M.V/iny 1nY yrarfaQnvt-N'-[ tris(trimethvlsiloxv^silvlDroDvn Piperazine ^ s ^ 

To a 500mL 3-neck round bottom flask fitted with a mechanical stin-er. condenser, nitrogen blanket, dropping funnel. 
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thermometer, oil bath was added 5.0g (58.0mmol) of piperazine and 230mL o-xylene. The reaction mixture was 
heated to 125 ± 5** and 11. Og (29.0mmol) of 3-chloropropyItris(trimethylsiloxy) silane was added dropwise. The 
reaction was heated for 48 hours, cooled, and dried over magnesium sulfate. The solvent was removed on a rotary 
evaporator and the resulting oil was distilled to give the product 4.5g (I0.7mmol, 18.4% yield). FTIR (neat, capillary) 
3272.01. 2955.61, 2900.63. 2805.76, 2764.47. 2363.11. 1445.48, 1411.45. 1368.66. 1342.63. 1319.87. 1249.85. 
1188.87! 1144.26. 1039.34. 833.42. 751.53. 712.61. 686.39, 656.40. NMR (CDCI3) 3.60-3.93 (4H.m). 2.06-2.43 
(6H.m). '1.66 (1H.S). 0.97-1.66 (2Km). 0.12-0.40 {2H,m), 0.00 (27H,s). 

m \-CH2CH2CH2Si/o-Si (CH3) 3J 
\ / 3 



To a 250mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, dropping funnel, 
thermometer and ice-water bath was added S.Og {11.8mmol) of 3-tris(trimethylsiloxy)silylpropyl piperazine, .98g 
(12.4mmol) pyridine and lOOmL ether. To the reaction mixture was added 1 .32g (12.4mmol) vinyl chloroformate so 
that the temperature remained below 15^ After stirring for 18 hours the reaction mixture was washed with lOOmL 
2N HCI, lOOmL 2N NaOH and the organic phase was dried over magnesium sulfate. The solvent was removed on 
a rotary evaporator and the resulting oil was chromatographed (silica gel. methylene chloride). The product was 
recovered as an oil 4.0g (8.1mmol. 68.8% yield), FTIR (neat, capillary) 2957.40. 2900.69. 2808.30. 2770.50. 
1646.32. 1460.48. 1429.87, 1373.46, 1353.45, 1334.61, 1291.27. 1249.73, 122701, 1187.92. 1152.02. 1100.89. 
1039.50. 1000.33, 952.03. 833.45. 752.98. 712.79. 686.52. 656.44. NMR (CDCI3) 6.89-7.30 (IH.dd). 4.28-4.76 
(2H.m). 3.30-3.60 (2H.m). 2.19-2.40 (2H.m). 1.21-1.63 (2H.m). 0.17-0.63 (2H,m). 0.00 (27H.s). 



CH2=CH0C-N^^ \-(CH2)3 Si- (oSi-(CH3)3] 

\ / 



3.11 2.2-Dimethyl N,N-bis(vinyloxycart)onyl)-1.3-propandiamine Q^^^^^>^2^A 

To a 250mL 3-neck round bottom flask fitted with a magnetic stin-er, condenser, thermometer, nitrogen trfanket. 
dropping funnel, and ice-water bath was added 15.5g (I96.0mmol) of pyridine. lOOmL of chlaoform, lO.Og 
(98,0mmol) of 2.2<llmethyl-1.3<liamino propane. After cooling to 12.5'C ± 2.5'C. 20.8g (196.0mmol) of vinyl chlo- 
roformate was added so that the temperature was maintained. When the addition was completed, the reaction was 
stirred at room temperature for one hour. The organic phase was washed twice with 1 0OmL 2N HCI, once with dis- 
tilled water, twice vwth 2N NaOH, once with distilled water, once with lOOmL 2N HCI. once with distilled water then 
was dried over magnesium sulfate. The solvent was removed on a rotary evaporator and the resulting solid was 
chromatographed (silica gel. ethyl acetate) to afford a white solid (mp 92-98'C). 14.4g (59.5mmol, 60.7%). FTIR 
3356.25. 3330.18, 3101.77, 3091 .71 , 3047.38, 2967.99, 2962.39, 2932.08. 2876.70, 1733.54. 1725.58. 1710.82. 
1676.99. 1649.18. 152792. 1473.90. 1458,90. 1440.71. 1394.41, 1371.29. 1360.72, 1299.03, 1257.64. 1244.48, 
1201.55! 1157.95. 1106.46. 1062.40, 1025.93. 998.01, 979.97, 961.45. 951.57. 876.82. 866.36. 774.00. 720.42. 
671.33. NMR (CDCI3) 6.93-727 (2H.m). 5.46-5.93 (2H,s), 4.428-4.86 (4H.m). 2.83-3.10 (4H.d). 0.90 (6H.s). 
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O CH3 O 

11 I II 

CH2=CHOCNHCH2CCH2NHCOCH»CH2 

CH3 



a 19 M-(?-Pth yl vinvl catbonateVS-aminop roDvltrisftrimethvlsiloxv^ silane 

To a250mL 3-neck round bottom flask fitted with a mecfianical stirrer, condenser, nitrogen blanket, dropping furinel. 
oil bath thermometer was added 104.3g (1021 Ommol) 2.2<limethyl-1 ,3-dlaminopropane, 29.3g (79.0mmol) of 3- 
chlorop^opyltris (trlmethylsiloxy) silane. The reaction was heated at 120«C for 3 hours and stirred to room temper- 
ature fa 24 hours. The reaction mixture was washed with 100mL2N NaOH then the organics were dried over mag- 
nesium sulfate. The solvent was removed on a rotary evaporator and the resulting oil "^f ^3 8g 
(54.3mmol. 68.6% yield) bp 100'C. FTIR (neat, capillary) 2955.72. 2807.97. 2361.44 1614^. 
1362 71. 1249.98. 1185.85. 1039.44. 833.64. 753.04. 714.78. 686.41. 657.85. NMR (CDCI3) 2.25-2.56 (6H.m). 
1.19-1.^ (2H.m).'l.06 (3H.8). 0.78 (6H.8). 0.07-0.45 {2H.m). 0.00 (27H.8). 

To a 250mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, dropping fun- 
nel ice-water bath, thermometer was added 6.3g (15.8mmoO N-(2-hydro)<yethyO-3-aminopropyltri8(trimethyteitoxy) 
silane. 1 .37g (17.4mmol) of pyridine. lOOmL ether. To the reaction mixture was added I.680 (15.8inmo1) of vinyl 
chrloroformate so that the temperature remained below S'C. ..^ ,«« , om uoi 

After stirring to room temperature fa 24 hours the reaction mixture was washed with lOOmL 2N HCl then 
1 0OmL 2N NaOH then the organics were dried over magnesium sulfate. The solvent was removed on a rotary wap- 
oatw and the resulting oil. 4.3g. chromatographed (silica gel. ethyl acetate 20% methylene <^*^^\J^^^^ 
recovered weighed 2.99g (6.4mmol. 25.4% yield). FTIR (neat, capillary) 2957.62. 2899^ ITCO^Sa 1702.33. 
1648 16 1470 55 1420.23, 1373.91. 1291.12. 1249.88. 1196.62, 1152.74. 1039.27. 951.52. 833.44. 753.18. 
71526. 686.53. 658.78. NMR (CDCI3) 6.85-7.20 (IH.dd). 4.20-4.69 (2H.m). 3.35-3.71 (2H.bd). 3.00-3.36 (4H.m). 
1.00-1.65 (2H.m). 0.09-0.40 (2H.m). 0.00 (27H.8). 

a ia < ^.rTrigftrlmethvlsiloxv)s ilvnproPvlaminoethvl vinvl catbonate 

To a SOOmL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, oil bath and ther- 
mometer was added lOOmL ethanolamine. 20.0g (53.5mmol) of 3-chloropropyltris (trimethylsilaxy) silana The 
reaction was heated at 120''C for 4 hours then at 1 40'C for 1 hour. The reaction was cooled then diluted with 400niL 
distilled water then extracted twice with lOOmL ether. The combined organics were dried over magnesium sulfate. 
The solvent was removed on a rotary evaporator and the resulting oil. 23.0g. chromatographed (silica gel. gradient 
from 98 75% CHoCI,. 125% EtOAc to 100% MeOH) to give 6.6g (16.6mmol. 31.1%) FTIR (neat, capillary} 
2957 55 2898 62 2834.28. 1453.19. 1411.46, 1249.92. 1191.11. 1039.00. 833.12. 751.49. 714.58. 686.18. 
657 92 NMR (CDCI3) 3.09-3.68 (4H.m). 2.25-2.43 (4H.m), 1.17-1 .71 (2H.m). 0.07-0.47 (2H.m). 0.00 (27H.S). ^ 

To a 250mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, dropping fun- 
nel ice-walerbathandthennometerwasadded6.3g(15.8mmol)N-(2-hydroxyethyl)-3-aminopropyttris(trim^^ 
loxi) silane i.37g (17.4mmol)ofpyridine and lOOmLether.Tothe reaction mixturewasadded 1.68g (15.8mmol) 
of vinyl chloroformate so that the temperature remained below S'C. After stirring at room temperature for 24 hours 
the reaction mixture was washed with lOOmL 2N HCl. lOOmL 2N NaOH and the organic phase was dned o^^rnag- 
neeium auHate. The solvent was removed on a rotary evaporator and the resulting oil. 4.3g. chromatographedJiiW 
ica gel ethyl acetate 20% methylene chloride 80%). The oil recovered weighed 2.99g (6.4mmol. 25.4% yeW). FTIR 
(neat capHlary) 2957.62. 2899.00. 1720.60. 1702.33. 1648.16. 1470.55. 1420.23. 1373.91. "'291.1^ 1249^. 
nS 6ri152 74 1039.27. 951.52. 833.44. 753.18. 715.26. 686.53. 658.7a NMR (CDCI3) 6.85-7.20 (1H.dd). 
4.20-4.69 (2H.m). 3.36-3.71 (2H.bd). 3.00-3.36 (4H.m). 1 .00-1 .65 (2H.m). 0.09-0.40 (2H.m). 0.00 (27H.s). 
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O 

H2C=CH-0-C-0-CH2CH2-N-CH2CH2CH2Si (OSiMea) 3 

H 



3.14y2DF25 

To a 100 mL one neck round bottom flask fitted with a magnetic stin-er, and a drying tube was added 5.0 g (1 1 .95 
mmol) of 1,3-bis (4-vinylbutylcart)onate) tetramethyldisiioxane. and 46.6 g (99.6 mmol) of 1,3,5-methyl,1,3.5-trif- 
luoropropylcyclotrisiloxane. To the reaction mixture was added 0.0679 g (0.452 mmol) of trif luoromethanesuHonic 
acid. The mixture was stirred at room temperature for 24 hours then 0.38 g (4.52 mmol) of sodium bicartwnate was 
added, and the mixture was allowed to stir an additional 24 hours. The reaction mixture was filtered through 20.0 g 
of activated F20 alumina to give a light yellow oil. The crude product was vacuum stripped at 90»C 0.025 Torr for 4 
hours to give the desired product. 



at=<H-(>C-O-CH,CH,CH,C2fc-Si-0 

II I 

O 



Si-0 
I 



Si-C3tai2<^CH2-(>CKX»=CH2 
CHj O 



25 



PART IV ' SYNTHESIS OF ADAMANTYL MOIFTY-CONTAI NING MONOMERS 
4 0 1-Adamantane vin vl carbonate 

To a 500 mL 3-neck round bottom flask fitted with a mechanical stirrer, condenser, nitrogen blanket, dropping fun- 
nel, ice-saltwater bath and thermometer was added 1 7.6 g (1 1 6.0 mmol) of 1 -adamantand. 9.3 g (1 1 7.0 mmol) of 
pyridine and 200 mL chloroform. To the reactin mixture was added 12.5 g (1 17.0 mmol) of vinyl chbrofbrmate so 
that the temperature remained below 10 degrees centigrade. After stirring at room temperature for 18 hours the 
reaction mixture was washed with 100 mL 2N HCI and 100 mL 2N NaOH and the organic phase was dried over 
magnesium sulfate. The solvent was removed on a rotary evaporator and the resulting white solid chromato- 
graphed (silica gel. chloroform). The white solid recovered 19.3 g (86.4 mmol. 74.5% yieW) melting point 35-37 
degrees centigrade. FTIR (KBr) 3430.92. 2914.51. 2855.03, 1756.33. 1651.33 1458.19, 1321.61. 1312.23. 
1296.45. 1246.83. 1160.25. 1103.75. 1082.53, 1041.68. 964.82. 892.90, 784.44. NMR (CDCI3 6.81-7.20 (IH.dd). 
4.33-4.96 (2H,m). 1.50-2.40 (15H,m) 
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4.1 1-Ariamantanemethvl Vinvl Carbonate ^. . . ^ . x 

To a 500mL3-neck round bottom flask fitted with a mechanical stirrer, condenser, nitrogen blanket, dropping funnel, 
ice-saltwater bath and thermometer was added lO.Og (SO.Ommol) of 1 -adamantanmethanol, 4.8g (60.0mnfwl) of 
pyridine and ISOmL chloroform. To the reaction mixture was added 6.4g (SO.Ommol) of vinyl chlorofamate so that 
the temperature remained below WC. After stimng at room temperature for 18 hours the reaction mixture was 
washed with lOOmU 2N HCI and lOOmL 2 N NaOH and the organic phase was dried over magnesium sulfate. The 
solvent was removed on a rotary evaporator and the resulting solid chromatographed (silica gel. chlorofonn). The 
white solid recovered totaled 12.0 (50.8mmol. 84.5% yield), melting point 44-45'C. FTIR (KBr) 3423.04. 2906.49. 
2580 27 1759 74 1649.15. 1391.84. 1322.44. 1260.77. 1231.42. 1190.53, 1147.22, 1087.78, 982.05, 951.64, 
93871 889.75. NMR (CDCI3) 6.89-7.27 {1H.dd), 4.40-5.05 {2H.m). 3.75 (2H.s). 1.43-2.13 (15H,m) 




A o i-AripmantanQ Vinyl Carbonate)! 

To a 500mL 3-neck round bottom flask fitted with a mechanical stin-er. condenser, nitrogen blanket, dropping funnel, 
tee-saltwater bath, thermometer was added 5.0g (27.7mmol) of 1 -adamanthanethanol. 2.2g (27.7mmol) of pyridine 
and 150mL chloroform. To the reaction mixture was added 2.95g (28.0mmol) of vinyl chloroformate so that the tem- 
perature remained below 10 degrees centigrade. After stin^ing at room temperature for 18 hours the reaction mix- 
ture was washed vwth lOOmL 2N HO and 1 0OmL 2 N NaOH and the organte phase dried over magnesium sulfate. 
The solvent was removed on a rotary evaporator and the resurting oil chromatographed (silica gel, chloroform). The 
oil recovered totaled 27.6g (lO.Smmol. 38.5% yield). FTIR (neat, capillary) 2898.57. 2846.95. 1756.14. 1648.61. 
1460 70 1398 71 1312.71, 1296.74. 1240.05, 1155.26. 1106,22. 1097.88. 1090.63. 975.27. 944.26. 933.77. 
923.00. '900.75. 867.0. 782.34. NMR (CDCI3) 6.86-7.20 (IH.dd). 4.38-4.92 (2H.m). 4.072-4.37 (2H.t). 1.33-2.18 
(17H.m). 
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0 

CH2CH20COCH=CH2 




4.3 1-Adamantane Vinvt Carbamate 

To a 500mL 3-neck round bottomflask fitted with a mechanical stirrer, condenser, nitrogen blanket, dropping funnel, 
ice-saltwater bath and thermometer was added 1 0.Og (66.0mmoi) of 1 -adamantaneamine, 5.5g (70.0mmol) of pyri- 
dine and 1 50mL chloroform. To the reaction mixture was added 7.4g (70.0mmol) of vinyl chloroformate so that the 
temperature remained below 10**C. After stirring at room temperature for 18 hours the reaction mixture was washed 
with lOOmL 2N HCI and 100mL2 N NaOH and the organic phase was dried over magnesium sulfate. The solvent 
was renraved on a rotary evaporator and the resulting solid was chromatographed (silica gel, chloroform). The tan 
solid totaled 5.2g (23.5mmol. 35.6% yield). FTIR (KBr) 3435.97, 334123. 2919.85. 2906.82. 2852.95. 1738.71. 
1718.23. 1648.31, 1522.76. 1362.95. 1347.11, 1296.03, 1280.55, 1229.09. 1188.08. 1173.23. 1131.46. 1054.34. 
1044.05.952.14.849.30. NMR (CDCI3) 6.94-7.33 (IH.dd). 4.25-4.88 (3H,m), 1.56-2.26 (15H.m). 



0 

N 

NHC0CH=CH2 




4.4 N-(2-adamantvh>0-2-Vinvloxvcarbonvlaminoethvl Carbamate 

To a 250mL 3-neck round bottom flask that was fitted with a magnetic stin-er. condenser, nitrogen blanket, was 
added -S-SSg (41 .8mmol) of 2-adamantamine, 20.7g (41 .8mmol) of 20% phosgene in toluene and 90mL of dry tol- 
uene. By means of a heating mantle the reaction was refluxed for eight hours, then allowed to cool to room temper- 
ature over night. To the reaction mixture was added 5.0g (38.0mmol) of 2-hydroxyethyl vinyl cart>amate in lOOmL 
of dry toluene. The reaction mixture was refluxed for eight hours then cooled to room temperature and the product 
was filtered and dried to give 5.4g (17.5mmol. 46.1% yield). FTIR (Kbr) 3320.53. 2911.77. 2854.81. 2708.48, 

2622.82. 2587.66, 2530.60, 2062.48. 1710.68. 1648.47, 1625.62. 1604.50, 1594,43, 1514.68. 1476.34, 1453.03, 

1403.83, 1363.71, 1348.91, 1323.96, 1311.36, 1295.64, 1250.12. 1185.17. 1111.58. 1056.19. 1012.80. 974.49. 
949.05, 913.42. 863.76, 810.32, 769.55. 730.73, 694.94. 649.43. NMR (CDCI3) 8.54-7.54 (2H,bs), 7.33-6.96 
(1H,q). 4.85-4.26 (2H,m). 3.79-3.20 (4H,m), 2.33-1.33 (15Km). 

PART V - SYNTH ESIS OF ALKYLENE BRIDGED CROSSLINIKERS 

5 n g 2-Dimethvl-1 .S-bis-rVinvloxvcarbonvloxv^Dropane 

To a 500 mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, thermometer, ice-water bath, and 
dropping funnel was added 20.0 g (1 92.0 mmol) of 2.2-dimethyl-l ,3-propaneidiol. 16.7 g (21 1 .2 mmol) of pyrkline 
and 200 mL of chloroform. To the reaction mixture was added 20.45 g (192.0 mmol) of vinyl chloroformate was 
added over 20 minutes. After 1 hour, the reaction was allowed to warm to room temperature for 20 hours. The 
organic phase was washed twice with 1 00 mL 2N HCI, twice with 1 00 mL 2N NaOH and then dried over magnesium 
sulfate. The solvent was removed on a rotary evaporator to afford an oil. Following chromatography (silica gel, 80% 
heptane. 20% methylene chloride) 6.4 g (26.2 mmol. 13.6%) of colaless oil was obtained. FTIR (neat, capillary) 
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2970.57, 1754.14. 1650.67. 1566.446, 1540.34. 1476.77, 1406.71. 1386.46. 1375.68. 1299.22. 1227.23. 1152.73. 
1085.68! 1054.54. 1020.91. 961.81, 941.38. 871.66. 779.08. 696.42. NMR (COaa Y 6.80-7.18 (1H,m). 4.45-4.98 
{2H,m).3.98(4H.S). 1.04 (6H.S). 
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CH2=CH-0-C-0-CH2-C-CH2-0-C-0-CH=CH2 



II I 

10 O C«3 



5.1 NQ-bis-fVinvloxvcarbonvt^e thanolamine C^H^.O^ 

To a 250mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, thermometer, nitrogen blanket, 
dropping funnel and an ice-water bath was added 27.2g (344.0mmol) of pyridine. lO.Og (164.0mmol) of aminoeth- 
anol and lOOmL of ether. Next. 36.7g (344.0mmol) of vinyl chloroformate was added so that the temperature 
remained below 15*C. The reaction was stirred at room temperature for 72 hours and 50mL acetonitrile and 5.0g 
(SO.OmmoO of vinyl chtoroformate were added. The mixture was stirred 24 hours and the organic phase washed 
thrice with lOOmL 2N HCI. twice with lOOmL distilled water, thrice with lOOmL 2N NaOH. twice with lOOmL distilled 
water, once with 1 0OmL 2N HCI. once with lOOmL distilled water and then dried with magnesium sulfate. The sol- 
vent was removed on a rotary evaporator to give a solid which was chromatographed (silica gel. CHCI3) recrystal- 
lized (toluene: heptane. 2:8) to affad a white solid (mp 45-46«C). 9.4g (46.7mmol. 27.2%). FTIR (KBr) 3507.66. 
3318 44. 3124.82. 3047.20. 2998.82. 2967.94. 2952.25. 2849.60, 2754.60. 1761.20. 1734.02. 1707.59. 1679.14, 
1650 91 1540.99. 1465.42. 1433.12. 1399.05. 1383.81, 1368.76. 1306.65. 1275.59. 1173.28, 1156.81. 1116.49, 
1088 57 1033.54. 1008.11, 964.70. 948.83, 928.54. 902.88. 887.36. 877.39. 850.91. 782.45, 699.45. 699.43. 
NMR (cbOs) 6.83-7.32 (IH.m). 5.06-5.43 (IH.S). 4.37-5.06 (2H.m). 4.27-4.36 (2H.m). 3.30-3.70 (2H,m). 

O 0 
CH2=CH0CNHCH2CH20C0CH=CH2 



5.2 2.2-Dimethvl-N.N-bis(vinvloxvcarbonvlV1.3-Dropanediamine C11H18N2O4 

To a 250mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, thermometer, nitrogen Wankel. 
dropping funnel, and ice-water bath was added 15.5g (I96.0mmol) of pyridine. lOOmL of chloroform and lO.Og 

40 (98.0mmol) of 2.2-dimethyl-1,3-diaminopropane. After cooling to 12.5'C ± 2.5*C. 20.8g (196.0mmol) of vinyl chlo- 
roformate was added so that the temperature was maintained. When the addition was complete, the reaction was 
stin-ed at room temperature one hour. The organic phase was washed twice with 1 0OmL 2N HQ, once with distilled 
water, twice with 2N NaOH, once with distilled water, once with lOOmL 2N HCI. once with distilled water and then 
dried over magnesium sulfate. The solvent was removed on a rotary evaporator and the resulting solid was chro- 

45 matographed (silica gel. ethyl acetate) to afford a white solid (mp 92-98**C). 14.4g (59.5mmol, 60.7%). FTIR 
3356.25. 3330.18, 3101.77. 3091.71. 3047.38. 2967.99. 2962.39. 2932.08, 2875.70. 1733.54. 1725.58, 1710.82. 
1676.99! 1649.18, 1527.92. 1473.90, 1458.90, 1440.71. 1394.41. 1371.29. 1360.72. 1299.03. 1257.64. 1244.48. 
1201 55 1157.95. 1106.46, 1062.40. 1025.93. 998.01. 979.97. 961.45. 951.57. 876.82. 866.36. 774.00. 720.42, 
671 .33. NMR (CDCI3) 6.93-7.27 {2H.m). 5.46-5.93 (2H.S). 4.428-4.86 (4H.m). 2,83-3.10 (4H.d), 0.90 (6H.S). 
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5.3 1 .2.3-tris(vinvloxvcartoonyloxy)propane 

To a 250 mL three neck round bottom flask fitted with a mechanical stirrer, condenser, nitrogen blanket, and a drop- 
ping funnel was added 3.1 g (33.7 mmol) of glycerol, 8.7 g (1 10 mmol) of pyridine and 125 mL of anhydrous ace- 
tonitrile. The reaction flask was cooled in an ice water bath so that the temperature did nto exceed 5^C. To the 
reaction mixture was added 1 1 .7 g (1 10 mmd) of vinylchloro formate o/er 30 minutes. The reaction mixture was 
allowed to stir to room temperature overnight. The solvent was removed on a rotary evaporator arxl the crude prod- 
uct was taken up in ethyl acetate and washed with 2 100 mL portions of 2N HCI, then 2 100 mL portions of 2N 
NaOH, then 2 1 00 mL portions of bnne. The organics were dried with magnesium sulfate, the solvent removed and 
the crude product distilled to obtain the pure product. 



15 II I II 

O CH, O 



H 
I 

CHj^CHOCOCHjCCHjOCOCH^CHj 
I 

o 

I 

20 C=0 

I 

0 

I 

CH 
II 

CHj 



30 

5.4 1.3"bis(vinvloxvcarbonyloxy)>2.2-bis(vinvloxv carbonyloxvmethvl) propane 

To a 250 mL three neck round bottom flask fitted with a mechanical stin-er, condenser, nitrogen blanket, and a drop- 
ping funnel was added 3.0 g (22.0 mmol] of pentaerythritol, 7.7 g (97 mmol) of pyridine and 125 mL of anhydrous 
acetonitrile. The reaction flask was cooled In an ice water bath so that the temperature did not exceed S'^C. To the 
35 reaction mixture was added 10.3 g (97 mmol) of vinylchloroformate over 30 minutes. The reaction mixture was 
allowed to stir to room temperature overnight. The solvent was removed on a rotary evaporator and the crude prod- 
uct was taken up in ethyl acetate and washed with two 1 00 mL portions of 2N HCI. tiien two 1 00 mL portions of 2N 
NaOH. then two 100 mL portions of brine. The organic phase was dried with magnesium sulfate, the solvent 
removed and the crude product distilled to obtain the pure product. 

40 



CH2 

n 

CH 

45 Q 
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o 

CH2 

CH2=CHOC0CH2 - C- CHo OCOCH«CH2 
so w CH2 

0 0 0 

c=o 
o 

CH 

55 « 

CH2 



17 



EP0757033A2 



1 9.hfe.(\/inylnxvcaibonvloxv)e1hane ^ m w„„u». 

To a 100 mL 3-neck round bottom microware flask fitted with a magnetic strre, condenser, Nj blanket, and drop- 
ping funnel was added 5.0 g (81.6 mmol) of ethylene glycol. 12.8 g (163.0 mmol) of pyridine and 50 mL of chtoro- 
form To the reaction mixture. 17.38 g (163.2 mmol) of vinyl chloroformate was added over 5 minutes. The ttack 
reaction mixture was stirred at room temperature for 72 hours. The reaction mixture was washed oncewith 1 00 mL 
2N HCI once with 100 mL 2N NaOH and then dried over magnesium sulfate The solvent was removed on&"^ 
evaporator and the resulting oil chromatographed (silica gel. chloroform). The product was distillol (1 10*C. 5 Tot) 
to a«otd 6.5 g (32.2 mmol. 39.4%) of a colourless oil. FTIR (neat, capillary) 1752.03. "'64858 145SJ3 1445.M. 
140642 13^.28. 1373.53. 1345.23. 1301.17. 1268.47. 1221.46. 1152.52. 1080.66. 102857. 1007.91. 941.86. 
903.05. 866.96. 777.05. 696.37. NMR (CDCI3) 6 6.85-7.18 (2H.m). 4.52-5.04 (4H.m). 4.40 (4H.S). 

CH,=CH-0-C-0-CHjCH2-0-C-0-CH=CH2 
II B 

o o 



1 ft-HiuinYl^ytYldicarbamate ,., , » ^ ^ 

To a 500mL S-neck round bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, dropping funnel, 
thermometer was added S.Og (43mmoO of I.Sdiaminohexane. 7.12g (90mmol) of pyridine. lOOmL anhydrous ace- 
tonitrile lOOmL ether. After the starting material was dissolved 9.26g (87mmol) of vinyl chloroformate w^added 
over 20 minutes an exoterm was noted, and a precipitate formed over 18 hours. The solvent was fen^v* 9"* 
rotary evaporata and the residue was dissolved in methylene chloride, washed with 2N NaOH. 
water then dried with magnesium sulfate. The solid was coated on silica gel and chromatographed (97% CHzC a. 
3% ETOAc) to give a solid that was dissolved in methylene chloride and slowly added to stn-ed h^tene The sdd 
reciered was dried to give 5.7g (22.2mmol. 51 .7% yield) melting point 94-98'C. FTIR 3333.74. 3086.01. 30^.ffi. 
2S?8r2S6.20 2857 98. 1713.28. 1682.02. 1648.85. 1528.09. 1476.87. 1465.92. 1339.48 ]^■0^'^^.^^^ 
1S4.55; 1156.32. 1051.88. 1001.10. 954.5 875.05. 866.57. NMR (CDCI3) 700-7.34 (2H.q) 4.62-5.13 (2H.b6). 
4.29-4.7i5(4H.m). 2.91-3.33 (4H.q). 1.31 (8Hj3S). 

ToVKWnTSiS^und bottom flask fitted with a magnetic stirrer, condenser, nitrogen blanket, dropping funnel, 
thermometer was added 5.0g (34.6mmol) of 1.8 diaminooctane. 6.1g {^e ^nimoO of l^ne/IOOmL anhjjro^ 
acetonitrile lOOmL ether. After the starting material was dissolved 8.0g (87mmol) of vinyl chlorofomwte wasadded 
wer 20 mi;urtes an exotherm was noted, and a precipitate formed o.er 1 8 ^^"^^The »lvent «af '^T^^ 
rotary evaporator and the residue wasdissolved in methylene chloride, washed wrth 2N NaOHJhnce wj dishj^ 
water then dried with magnesium sulfata The solid was coated on silica gel and chromatographed (97% CHzaz^ 
3% ETOAC) to give a solid that was dissolved in methylene chloride and stowly added to stirred heptane The solKl 
recovered was dried to gK/e6.7g(22.1mmol.64.1%yield) melting poirt83-88'C. FTIR 3^.2^^^ 
299655 2942 19 2926.73. 2872.60. 2855.14. 1709.82, 1676.68. 1649.06. 1530.29, 1478.71. 1464.03. 1362^9. 
130880* 1257!38." 1252.87. 1213.85. 1168.05. 1083.04. 1062.73, 1031.76, 956.24. 874.73. 861.46. NMR(CDCl3) 
6.95-7.34 (2H.q). 4.62^.13 (2H.bs). 4.29-4.75 (4H.m). 2.97-3.30 (4H,q). 131 (lOH.bs). 

PART VI . FLUOR ^^i KVi gNE BRinfiFD CROSSLINKERS 

Rn 1 sj^is-fViny in« Y'--"'*""v'°><v^-g2-3'3'^'^-^^'''^'"Q^^^"^'^^ ^^^"i°^g°^ ^ 

To a 500 mL 3-neck round bottom flask fitted with a magnetic stirrer, condenser, nrtrogen blanket. *ermometer. 
dropping funnel, and ice^water bath was added 12.3 g (155.5 mmol) of pyridine and 200 mL of methylene chtoride. 
After cooling to 5«C ± 2«C add 16.57 g (1 55.5 mmd) of vinyl chtoroformate was added so that the tenpwature w« 
maintained. A wWte precipitate formed immediately. When the addition was complete. 15.0 g (y^-^J^J* 
2 2 334 4-hexafluoro-1 .5-pentanediol in one portion as a sluny with 250 mL methylene chloride was added. Tt» 
ruction was alkjwed to warm to room temperature for 18 hours. The organics were washed twice wifri 250 mL of 
2N HQ then dried with magnesium sulfate. The solvent was removed on a rotary evaporator to afford 24.7 g ol a 
straw oil. Following chromatography (silica gel. toluene). 21.8 g (61.9 mmol. 87.6%) o* "Jf»J«^ °;' 
FTIR (neat capillary) 3102.29. 2983.43. 1767.41. 1651.43. 1442.83. 1404.75. 1303.52. 124726. 1151.88 
llSgn^S*. 1031.24. 1005.65. 985.71. 939.37. 882.43. 776.53. 697.20. 673.23. 650.18. NMR (CDOa) 6 
6.83-7.26 (2H.m). 4.30-5.23 (8H.m). 
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Claims 



1. 



A compound of the general fornrujla: 



IS 



H O 



I II 
CH2=C-0-C-X 



R 



20 



a 



wherein 



25 



a is 1 . 2, 3 or 4; 
X is -0-. -S- or -NR3-; 



is H or a monovalent alkyi radical; and 
R is selected from an organosilicon radical, a heterocydic-containing radical, an adamantyt-containing rad- 
ical, an alkylene radical, a fluoroalkylene radical and a hydroxyalkyi radical. 

30 2. A compound according to Claim 1 , wherein R is an organosilicon radical. 

3. A compound according to Claim 1 . wherein R is a pyrrolidinone-containing radical. 

4. A compound according to any preceding claim, wherein X is -NR^-. 

35 

5. A compound according to any one of Claims 1 -3. wherein X is -O-. 

6. A compound according to any one of Claims 1 -3. wherein X is -S-. 

40 7. A compound according to Claim 1 which is trimethylsilylmethyl vinyl cart>onate, trimethylsilylethyl vinyl carbonate, 
3-(trimethylsilyl)propyl vinyl cart)onate, t-butyldimethylsiloxyethyl vinyl carbonate, 3-[tris(trimethylsiloxy)silyl]propyl 
vinyl carbonate, 3-[tris(trimethylsiloxy)silyl]propyl vinyl cart)amate, 3-(vinyloxycarbonylthio)propyl-ltris(trimethylsi- 
loxy)silane], N-[tris(trimethylsiloxy)silylpropyl]-N -methyl vinyl carbamate, N-vinyloxycarlxxiyl-N-[tris(trimethylsl- 
loxy)silyl]propyl piperazine or 3-[tris(trlmethylsiloxy)silyl]propylaminoethyl vinyl carbonate. 



8. A compound according to Claim 1 which is N-(vinyloxycarbonyloxyethyl-pyrrolidine-2,5-dione. 3-{2-pyrrolidinone-1 - 
yl)propyl vinyl carbonate. 2,(2-pyrrolidinone-1 -yl)propyl vinyl cartx)nate or 2,(2-pyrrolidinone-1 -yl) ethyl vinyl carbon- 
ate. 

50 9. A compound according to Claim 1 which is 2-hydroxyethyl vinyl carbonate or 2-hydroxyethyl vinyl carfc>amate. 
10. A compound according to Claim 2, wherein a is 2 and R is of the general formula: 



45 



55 



19 



EP0757033A2 



-(CH,) 



2' X 



I 

-Si-0- 



-Si- (CHj) 



10 



where X and z are 1 to 6. y is on average between 2 and 200. arxi RMs an aM 
IS 1 1 . A compound according to Claim 2. having the formula: 



DO 



H,c>4K:-o-c-o-cHj-a^,-aii-C3t-si-o 



CHj 
I 

Si-0 
I 



CH, 

si-at-c3ii-ai,-ai,-o-c-o-CH-cn, 
I J. 



2S 



30 



where x is on average 25. 

12. A compound according to Claim 2 wh'K^h is ^^^^^-^^^ " 
propargyl vinyl cartjamate of 1 .3-bis[4-viny!oxycart)onyloxy)but.1-ylltetramethyI disiloxane. 

1 3. A compound of Claim 1 which is 1 .5-bis(vinyloxycarbonyloxy)-2.2.3.3.4.4-hexafluoropertane. 
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ais1,2,3or4; 
Xis -0-. -S-or -NR3.; 
R^ is H or a monovalent atkyi radical: and 
R Is selected from an organosilicon radical, a hete- 
rocyclic-containing radical, an adamantyl -contain- 
ing radical, an alkylene radical, a fluoroalkylene 
radical and a hydrocyalkyl radical. 
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